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(54) Information signal duplication control 



(57) If only any one of a pair of an SS anti-duplica- 
tion control signal S5 and copy guard signal S6 gener- 
ated correctively each other added on the video signal 
played back from the disk is detected, or if the specific 
anti-duplication control signal is not detected, the video 



signal recorded in the disk (100) is judged to be an ille- 
gally duplicated video signal, and the output control sig- 
nal generation section (17) controls the output control 
section (1 4) so as not to output the playback video signal 
S4. 
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Description 

This invention relates to a method, device, and re- 
cording medium tor output control and duplication pre- 
vention control using, for example, an anti-duplication 
control signal recorded in a recording medium together 



with an Information signai. 

VTR (Video Tape recording devices) has been pop- 
ularized in daily life, and many kinds of software which 
can be played back on a VTR are supplied abundantly. 
Digital VTR or DVD (Digital Video Disks) playback de- 
vices have been available commercially now, and pro- 
vide images and sound of exceptionally high quality. 

On the other hand, there is, however, a problem in 
that software applications of this great abundance can 
be copied without restriction, and several methods have 
already been proposed to inhibit duplication. 

. For example, though the method is a method which 
inhibits duplication of an analog video signal not directly, 
one method to prevent copying uses a difference in the 
AGC (Automatic Gain Control) system, or in the APC 
(Automatic Phase Control) system, for example, be- 
tween the VTR recording device and a monitor receiver 
for displaying the image. 

For example, the method which utilizes the differ- 
ence in AGC system, in which a VTR performs AGC us- 
ing a pseudo sync signal inserted in the video signal and 
a monitor receiver employs a different AGC system not 
using the pseudo sync signal, is an example of the 
former, in detail, when an analog video signal is record- 
ed in an original recording medium, a very high level 
pseudo sync signal is previously inserted as a sync sig- 
nal for AGC, and the very high level pseudo sync signal 
is inserted in the video signal to be supplied from a play- 
back VTR to a recording VTR as a sync signal for AGC. 

Alternately, the method which utilizes the difference 
of APC characteristics between a VTR and receiver as 
in the case that APC in a VTR can follows the color burst 
signal in a video signal with a short time constant but 
APC in a receiver follows with a relatively long time con- 
stant is an example of the latter, in detail, the phase of 
the color burst signal of a video signal is previously in- 
verted partially when the analog video signal is recorded 
in an original recording medium, and the color burst sig- 
nal having partially inverted phase is outputted as a vid- 
eo signal to be supplied from a playback VTR to a re- 
cording VTR. 

As the result, the monitor receiver which receives 
the analog video signal from the playback VTR plays 
back the image correctly without being affected by the 
pseudo sync signal in AGC or without desired affection 
of the partial phase inversion of the color burst signal 
used for APC. 

On the other hand, in a VTR, which is supplied with 
the analog video signal from the playback VTR into 
which pseudo sync signals have been inserted or which 
has been subjected to color burst signal phase inversion 
control as described herein above, for receiving such 



analog video signal and for recording the analog video 
signal in a recording medium, proper gain control or 
phase control based on the input signal cannot be per- 
formed, and so the video signal is not correctly recorded. 
5 Even if this signal is played back, therefore, normal pic- 
ture and sound cannot be obtained. 

As described herein above, in the case that involves 
an analog video signal, the prevention is not a method 
for directly inhibiting duplication but is a method for view- 
io jng an abnormally played back picture which can not 
viewed normally. Such prevention method is a passive 
duplication prevention control. 

On the other hand, in the case that a digitized infor- 
mation, for example, video signal is involved, an anti- 
15 duplication signal or an anti-duplication control signal 
comprising, for example, a duplication ranking control 
code, is added as digital data to the video signal and 
recorded on the recording medium, so as to prevent or 
control duplication of the image. 

20 Fig. 1 is a basic structural diagram of a duplication 
apparatus for duplicating digitized information, a digital 
information played back by the digital playback device 
110 is sent to a digital recording device 120 through a 
digital transmission line 101, and the digital recording 

25 device 101 duplicates the digital information if duplica- 
tion is permitted and does not duplicate the digital infor- 
mation if duplication is not permitted. 

An anti-duplication control, information in the form 
of additional information is recorded in a recording me- 

30 dium 111 placed on the digital playback device 110 in 
addition to a digital main information. The anti-duplica- 
tion control information indicates control content such 
as duplication inhibition, duplicationpermission, or gen- 
eration restriction. The digital playback section 113 

35 reads out the information from the recording medium 
111, acquires the anti-duplication control information to- 
gether with the digital main information, and sends them 
to the digital recording medium 120 through the digital 
transmission line 101. 

40 An anti-duplication control signal detection section 
122 of the digital recording device 120 detects the anti- 
duplication control signal out of the information received 
from the digital transmission line 101, and judges the 
control content The judgement result is sent to a digital 

45 recording section 1 21 . 

If the judgement result of the anti-duplication control 
signal from the anti-duplication control signal detection 
section 1 22 indicates permission of recording of the dig- 
ital information inputted through the digital transmission 

so line 1 01 , then the digital recording section 1 21 converts 
the input digital signal to a digital information suitable 
for recording, and writes it in the recording medium 123, 
that is, recording is performed. On the other hand, if the 
judgement result of the anti-duplication control signal 

55 from the anti-duplication control signal detection section 
122 indicates duplication inhibition, then the digital re- 
cording section 121 does not perform recording 
processing of the input digital information. 
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Further, if the judgement result of the anti-duplica- 
tion control signal from the anti-duplication control sig- 
nal detection section 122 indicates permission of re- 
cording of only the first generation, then the digital re- 
cording section 121 converts the input digital signal to 5 
a digital information suitable for recording, and writes it 
in the recording medium 123, that is, recording is per- 
formed, and additionally, converts the anti-duplication 
control signal in the form of additional information to a 
signal for indicating duplication inhibition (duplication in- io 
hibition of next generation), and records it in the record- 
ing medium 123. Therefore, the video signal can not be 
duplicated further using the recording medium 123 in 
which the duplicated information is recorded. 

As described herein above, in the case of digital is 
connection that the main information signal and anti-du- 
plication control signal added as an additional informa- 
tion are supplied to a recording device in the form of 
digital signal, because the anti-duplication control signal 
is contained in the digital data to be transmitted, dupli- 20 
cation prevention control such as duplication inhibition 
is performed consistently in a recording device using the 
anti-duplication control signal. 

In the case of a duplication prevention control meth- 
od in which the above-mentioned difference in AGC sys- 25 
tern or the difference in APC characteristics between a 
VTR and monitor receiver is used, a pseudo sync signal 
is inserted in the video signal recorded in a recording 
medium or the phase of color burst signal is inverted 
partially. In other word, this method involves processing 30 
as described herein above on the sync signal portion, 
hence a video signal which provides a normal image can 
undesirably duplicated after the sync signal is changed. 
The duplicated video signal can be duplicated repeat- 
edly. 35 

In the case of a duplication prevention control meth- 
od utilizing the difference in AGC system or the differ- 
ence in APC characteristics between a VTR and monitor 
receiver, a video signal is undesirably recorded normally 
depending on the AGC system or APC characteristics 40 
of the recording device side, a video signal can be du- 
plicated even without changing sync signal portion. As 
described herein above, it can happen that even such 
passive duplication prevention does not work. 

In the case of a device which involves the digitized 45 
video signal described herein above using Fig. 1 , if the 
position where an anti-duplication control signal is re- 
corded is recognized, then it is possible to duplicate the 
video signal by changing the portion where the anti-du- 
plication control signal is recorded or by removing the so 
anti-duplication control signal. 

In the case that the digital playback device in Fig. 1 
is, for example, a digital VTR, in order to monitor the 
played back video signal and audio signal, only both the 
video signal, that is the main information signal, and au- ss 
dio signal are converted to an analog signal through a 
D/A conversion circuit 1 1 3 and guided to an analog out- 
put terminal 1 14 connected usually to a monitor receiver. 



As described herein above, though the playback 
device is a device for playing back digital signals, the 
anti-duplication control signal is not contained in the an- 
alog signal guided to the analog output terminal 114. 
Therefore, in the case of analog connection that an an- 
alog device such as analog VTR is connected to the an- 
alog output terminal 114, duplication of the information 
signal is undesirably possible. 

As described herein above, on the video signal from 
which an anti-duplication signal added originally on the 
video signal is removed and which duplicated thereafter 
in a recording medium, there is no anti-duplication con- 
trol signal. It is not required to remove an anti-duplica- 
tion control signal for duplication, hence, the video sig- 
nal which is duplicated illegally can be played back or 
duplicated without restriction. In this case, illegal dupli- 
cation can be operated more easily. 

Further, in the case that a recording medium in 
which an illegally duplicated video signal is recorded is 
used, the image is played back normally, therefore, a 
user can not recognize whether the video signal record- 
ed in the recording medium is a video signal recorded 
illegally or not illegally. Hence, if the video signal record- 
ed in the recording medium is a video signal duplicated 
illegally, users do not complain to a supplier who dupli- 
cated and supplied the video signal illegally about the 
video signal unless the quality of the played back image 
is very poor, as the result, illegally duplicated video sig- 
nals become abundant. 

Embodiments of the present invention can provide 
a method, device, and recording medium for preventing 
illegal duplication of information signals such as video 
signals and for preventing use of video signals duplicat- 
ed illegally in order to eliminate the above-mentioned 
problem. 

According to a first aspect of the present invention; 
there is provided an information signal output control 
method in which a plurality of anti-duplication control 
signals of different types generated correlatively each 
other added on the information signal is dejected, and 
the output control of the information signal is performed 
dependently on detection condition of the plurality of an- 
ti-duplication control signals of different types. 

Preferably, a notice information is outputted if a spe- 
cific anti-duplication control signal out of the plurality of 
anti-duplication control signals of different types gener- 
ated correlatively each other added on the information 
signal is missed and playback output of the information 
signal is not outputted. 

Desirably, one of the plurality of anti-duplication 
control signals of different types generated correlatively 
each other is a spectrally spread anti-duplication control 
signal added on the information signal. 

According to a second aspect of the present inven- 
tion, there is provided an infomation signal duplication 
prevention method in which when an information signal 
is duplicated, the information signal on which the plural- 
ity of anti-duplication control signals of different types 
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generated correlatively each other is added is duplicat- 
ed. 

Preferably, one of the plurality of anti-duplication 
control signals of different types generated correlatively 
each other is a spectrally spread anti -duplication control 
signal superimposed on the information signal. 

Desirably, in the case that the plurality of anti-dupli- 
cation control signals of different types added on the in- 
formation signal is detected and at least any one of the 
plurality of anti-duplication control signals of different 
types added on the information signal is missed, a notice 
information is outputted. 

Advantageously, in the information signal output 
control method according to the first aspect of the 
present invention, the output control of an information 
signal is performed dependently on detection condition 
of a plurality of anti-duplication control signals generat- 
ed correlatively each other added on the information sig- 
nal. 

For example, if all the plurality of anti-duplication 
control signals added on the video signal is detected or 
all the anti-duplication control signals are not detected, 
the information signal is judged to be a legally duplicated 
information signal and the video signal is outputted. 

On the other hand, if, for example, the anti-duplica- 
tion control signal which should be added without ex- 
ception out of a plurality of anti-duplication control sig- 
nals which should be added on the information signals 
is not detected, the information signal is judged to be an 
information signal from which the above-mentioned an- 
ti-duplication control signal is removed probably for the 
purpose of illegal duplication, and the information signal 
is controlled so as not to be outputted. 

Hence, the illegally duplicated information signal is 
not used. Users will complain against the supplier who 
has supplied the illegally duplicated information signal 
that the information signals can not be used, the com- 
plain lets the supplier recognize that the information sig- 
nal can not be illegally duplicated, and thus illegal du- 
plication of the information signal is prevented. 

Advantageously, in the information signal output 
control method according to the first aspect of the 
present invention, if, for example, the specific anti-du- 
plication control signal which should be added without 
exception out of a plurality of anti-duplication control sig- 
nals which should be added on the information signal is 
missed, the information signal is not outputted, and a 
notice message for indicating that this information signal 
is an illegally duplicated information signal is outputted 
instead. 

Hence, the user can recognize clearly that the in- 
formation signal to be outputted if it is normal is not out- 
putted not due to failure of the device for outputting the 
information signal, but due to illegal duplication. 

Advantageously, in the information signal output 
control method according to the first aspect of the 
present invention, one of a plurality of anti-duplication 
control signals of different types added on the informa- 



tion signal is an anti-duplication control signal spectrally 
spread and added on the information signal. 

Because the spectrally spread anti-duplication con- 
trol signal is added on the information signal as a wide- 

5 band low-level spectral spread signal, it is difficult to re- 
move it intentionally. Therefore, the spectrally spread 
anii-dupiication control signal remains consistently on 
the information signal, the spectrally spread anti-dupli- 
cation control signal exists, hence, if other anti-duplica- 

io tion control signals which should be contained in the 
sync signal are not detected due to changing of sync 
signal, then the information signal is judged clearly to 
be an illegally duplicated information signal. 

Advantageously, in the information signal duplica- 

15 tion prevention method according to the second aspect 
of the present invention, in the case that duplication of 
the information signal is performed, a plurality of anti- 
duplication control signals of different types having the 
correlative relation that as long as the one anti-duplica- 

20 tion control signal exists then the other anti-duplication 
control signal also exists without exception is added on 
the information signal and the information signal is du- 
plicated. 

By adding a plurality of anti-duplication control sig- 

25 nals of different types with correlative generation on the 
information signal and by recording the information sig- 
nal in a recording medium, if at least one of the plurality 
of anti-duplication control signals added on the informa- 
tion signal is missed, the information signal is judged 

30 easily to be an illegally duplicated information signal. 

Advantageously, in the information signal duplica- 
tion prevention method according to the second aspect 
of the present invention, one of the plurality of anti-du- 
plication control signals of different types to be added 

35 on the information signal to be recorded is spectrally 
spread and then added on the information signal. 

As described herein above, it is difficult to remove 
an anti-duplication control signal intentionally because 
the spectrally spread anti-duplication control signal is 

40 added on the information signal as a wide -band low-lev- 
el spectral spread signal. Hence, if an illegally duplicat- 
ed information signal contains the one spectrally spread 
anti-duplication control signal and the other anti-dupli- 
cation control signal is not detected, this information sig- 

45 nal is judged clearly to be an illegally duplicated infor- 
mation signal. 

Advantageously, in the information signal duplica- 
tion prevention method according to a second aspect of 
the present invention, if at least any one of the plurality 

50 of anti-duplication control signals of different types 
which should be added normally on the information sig- 
nal is missed, a notice information is outputted. 

Thereby, a user can recognize that the information 
signal which wanted to be duplicated is an illegally du- 

55 plicated information signal. 

The preferred features of each aspect of the present 
invention may be used in combination with the other as- 
pects of the present invention. 
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To assist understanding of the present invention, 
the following description of embodiments is given by 
way of non-limitative example, with reference to the ac- 
companying drawings, in which:- 

Fig. 1 is a block diagram for illustrating the conven- 
tional structure of a duplication prevention controi 
system. 

Fig. 2 is a block diagram for illustrating one embod- 
iment of a video signal output device used as the 
information signal duplication prevention device in 
accordance with the present invention. 
Fig. 3 is a block diagram for illustrating a recording 
device for recording a video signal on which two 
types of anti-duplication control signals generated 
correlatively each other. 

Fig. 3 is a diagram for describing one example of 
the anti-duplication control signal. 
Fig. 4 is a set of graphs for describing the relation 
between the SS anti-duplication control signal and 
information signal in the form of spectrum. 
Fig. 6 is a diagram for describing the video signal 
used as the information signal used in the video sig- 
nal output device shown in Fig. 2. 
Fig. 7 is a diagram for describing output control of 
the video signal in the video signal output device 
shown in Fig. 2. 

Fig. 8 is a block diagram for illustrating another em- 
bodiment of the video signal output device used as 
the information signal duplication prevention device 
in accordance with the present invention. 
Fig. 9 is a block diagram for illustrating the video 
signal recording playback system for recording the 
video signal on which different types of anti-dupli- 
cation control signals generated correlatively each 
other based on the anti-duplication control signal 
added already on the video signal. 
Fig. 1 0 is a diagram for describing output control of 
the video signal recorded by the video signal re- 
cording playback system shown in Fig. 9. 
Fig. 11 is a block diagram for illustrating one em- 
bodiment of the video signal recording device used 
as the information signal duplication prevention de- 
vice in accordance with the present invention. 

One embodiment of an information signal output 
control method, information signal duplication control 
method, information signal duplication prevention de- 
vice, and information signal recording medium in ac- 
cordance with the present invention will be described in 
detail with reference to the drawings. 

The Video signal output device and video signal re- 
cording device described hereinafter comprises an in- 
formation signal output device and information signal re- 
ception device provided as the information signal dupli- 
cation prevention device in accordance with the present 
invention, and will be described as devices which are 
applied to a DVD (digital video disk) recording/playback 



device (referred to as DVD device hereinafter) for the 
purpose of description. Description of audio signal sys- 
tem will be omitted for simplification of the description. 

5 [First embodiment] 

Fig. 2 is a block diagram for illustrating a video sig- 
nal output device (referred to simply as output device 
hereinafter) of the first embodiment. In other words, the 

io output device 1 0 is corresponding to a playback system 
of a DVD device in the first embodiment. 

As shown in Fig. 2, the output device 10 of this em- 
bodiment is provided with a read out section 11 , decod- 
ing section 1 2, D/A conversion circuit 1 3, output control 

15 section 14, SS (SS stands for spectral spread hereinaf- 
ter) anti-duplication control signal detection section 15, 
copy guard signal detection section 1 6, and output con- 
trol signal generation section 17. 

In Fig. 2, digitized video signals and audio signals 

20 and two types of anti-duplication control signals of SS 
anti-duplication control signal S5 and copy guard signal 
S6 generated correlated together as the additional in- 
formation are recorded in a disk 100, and in this exam- 
ple, the disk 100 is a DVD. 

25 in the first embodiment, both the SS anti-duplication 
control signal S5 and copy guard signal S6 are signals 
for indicating generation restriction such as duplication 
permission of the first generation, or duplication inhibi- 
tion or permission of the video signal, and composed of 

30 one bit or several bit. in a normally made disk, always 
a video signal on which an SS anti-duplication control 
signal S5 and copy guard signal S6 are both added is 
recorded. 

The output device 1 0 of the first embodiment is a 
35 device which performs output control of the video signal 
dependently on detection condition of the two types of 
anti-duplication control signal as described herein and 
hereinafter. 

The video signal recorded in the disk 100 used in 
40 the output device 10 of the first embodiment, and two 
types of anti-duplication control signal of the SS anti- 
duplication control signal S5 and copy guard signal S6 
added on the video signal are described using Figs. 2 
to 5. 

^5 Fig. 3 is a diagram for illustrating a video signal re- 
cording device 20 (referred to simply as recording de- 
vice hereinafter) for adding the SS anti-duplication con- 
trol signal and copy guard signal on the video signal DV 
and recording the video signal DV on which the SS anti- 

50 duplication control signal S5 and copy guard signal S6 
are added in the disk 100. In this first embodiment, the 
recording device 20 is a device for forming a disk in 
which the video signal DV is duplicated legally. 

As shown in Fig. 3, the recording device 20 is pro- 

55 vided with an input terminal T1 for video signals, input 
terminal T2 for anti-duplication control signals GD, ad- 
dition circuits 21 and 24, copy guard signal generation 
section 22, SS anti-duplication control signal generation 
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section 23, and write section 25. 

In this first embodiment, the anti -duplication control 
signal DG is inputted through the input terminal T2 in 
the form of 1 bit signal for, for example, inhibiting dupli- 
cation of the video signal, and supplied to the copy guard 
signal generation section 22 and SS anti-duplication 
control signal generation section 23. 

The copy guard signal generation section 22 gen- 
erates a copy guard signal S6 based on the anti-dupli- 
cation control signal GD. The SS anti-duplication control 
signal generation section 23 generates SS anti-duplica- 
tion control signals S5 by spectrally spreading anti-du- 
plication control signals GD correspondingly to the indi- 
cation from copy guard signal generation section 22. 

In the first embodiment, the copy guard signal S6 is 
an anti-duplication control signal so-called CGMS. Fig. 
3 is a diagram for describing a copy guard signal S6. In 
Fig. 3, 1 H indicates 1 horizontal interval. In the first em- 
bodiment, a copy guard signal S6 is superimposed, for 
example, on the 20-th horizontal interval of the vertical 
retrace line erasing period of the video signal. 

In this case, 20 bits of additional information is su- 
perimposed on the 20-th horizontal interval of the verti- 
cal retrace line erasing period, and 1 bit to several bits 
out of the 20 bit additional information is used as a copy 
guard signal S6. In the Fig. 3, out of signals which are 
superimposed on the 20-th horizontal interval, the signal 
REF is a reference signal for indicating that the signal 
superimposed on this horizontal interval is a copy guard 
signal. 

In the first embodiment, the copy guard signal S6 
generated in the copy guard signal generation section 
22 is supplied to the addition circuit 21 , and added on 
the 20-th horizontal interval of each vertical retrace line 
erasing period of the video signal DV as shown in Fig. 3. 

A PN (Pseudorandom Noise) series code (referred 
to as PN code hereinafter) is used as a spread code for 
the SS anti-duplication control signal S5, and a narrow- 
band high-level anti-duplication control signal GD is 
spectrally spread, then, superimposed on the video sig- 
nal DV in the same time and the same frequency as a 
wide-band low-level signal. 

Fig. 4 is a set of graphs for describing the relation 
between the anti-duplication control signal and the main 
information signal, namely the video signal in this exam- 
ple. An anti-duplication control signal contains a small 
quantity of information and a signal of low bit rate, and 
a narrow-band signal. An anti-duptication control signal 
is changed to a wide-band signal as shown in Fig. 4(b) 
by being subjected to spectral spread. When, the level 
of a spectrally spread signal becomes low in inverse pro- 
portion to the enlargement ratio of the band. 

This spectrally spread signal, namely the SS anti- 
duplication control signal S5, is superimposed on the in- 
formation signal. When, an SS anti-duplication control 
signal S5 is superimposed on the video signal with a 
lower level than the dynamic range of the video signal 
which is involved as an information signal as shown in 



Fig. 4(c). 

On the other hand, as described hereinafter, when 
inversion spectral spread is performed in order to detect 
the SS anti-duplication control signal S5, the spectrally 
s spread signal is restored again as a narrow-band signal. 
By giving a sufficient band spread ratio, power of the 
anti-duplication control signal after inversion spread ex- 
ceeds that of the information signal and such sufficient 
spread ratio enables the anti-duplication control signal 
10 to be detected. 

In this case, the SS anti-duplication control signal 
S5 superimposed on the video signal is superimposed 
on the video signal in the same time and the same fre- 
quency, therefore, it is impossible to remove or change 
*5 the anti-duplication control signal by using frequency fil- 
ter or simple replacement of the information. 

As described herein above, the SS anti-duplication 
control signal S5 superimposed on the video signal will 
not be removed and is supplied consistently together 
20 with the video signal. 

The SS anti-duplication control signal S5 generated 
in the SS anti-duplication control signal generation sec- 
tion 23 is supplied to the addition circuit 24, and super- 
imposed on the video signal VD on which the copy guard 
25 signal S6 is added. 

The video signal VD on which the SS anti-duplica- 
tion control signal S5 and copy guard signal S6 are add- 
ed is supplied to the write section 25, and recorded in 
the disk 100. In the first embodiment, the write section 
30 25 performs also A/D conversion and coding processing 
of the video signal to generate the video signal to be 
recorded in the disk 100. 

As described herein above, the recording device 20 
of the first embodiment generates always also the SS 
-35 anti-duplication control signal S5 when the copy guard 
signal S6 is generated. Further as shown in Fig. 6, the 
video signal VD on which the copy guard signal S6 and 
SS anti-duplication control signal S5 generated correl- 
atively each other are superimposed is recorded in the 
40 disk 100. 

Next, the structure and operation of the output de- 
vice 10 which plays back the disk 100, in which the video 
signal having the SS anti-duplication control signal S5 
and copy guard signal S6 added thereon is recorded, 
45 and outputs the video signal recorded in the disk 1 00 as 
described herein above is described. 

The read out section 11 of the output device 10 ex- 
tracts the playback video signal component S2 from the 
signal S1 obtained by playing back the disk 100, and 
50 supplies it to the decoding section 12, SS anti-duplica- 
tion control signal detection section 15, and copy guard 
signal detection section 16. This playback video signal 
component S2 contains also the SS anti-duplication 
control signal S5 and copy guard signal S6 as described 
55 herein above. 

The decoding section 12 performs decoding 
processing on the playback video signal component S2 
to generate a digital video signal S3, and supplies it to 
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the D/A conversion circuit 1 3. The D/A conversion circuit 
13 performs D/A conversion on the digital video signal 
S3 to generate an analog video signal S4 having the 
sync signal, and supplies it to the output control section 
14. 

On the other hand, the SS anti-duplication control 
signs! detection section 15 is provided with a PN code 
generator and multiplication circuit, performs inversion 
spectra! spread to extract the SS anti-duplication control 
signal S5 spectrally spread and superimposed on the 
video signal, and supplies it to the output control signal 
generation section 17 as the original anti-duplication 
control signal S5 before spectral spread. 

In detail, when the SS anti-duplication control signal 
S5 is generated by performing spectral spread, the SS 
anti-duplication control signal detection section 15 gen- 
erates a PN code string having the same pattern at the 
same timing as the video signal component S2, and ex- 
tracts the original anti-duplication control signal S5 be- 
fore spectral spread from the video signal component 
S2 by performing inversion spectral spread using this 
PN code string, and outputs it. 

The copy guard signal detection section 1 6 extracts 
the copy guard signal S6 which is superimposed on the 
20-th horizontal interval of the vertical retrace line eras- 
ing period of the video signal component S2, and sup- 
plies it to the output control signal generation section 1 7. 

The output control signal generation section 17 
generates the output control signal S7 for controlling the 
output control section 14 dependently on existence of 
the copy guard signal S6. 

Fig. 7 is a diagram for describing operation of the 
output control signal generation section 17 for generat- 
ing an output control signal S7 dependently on exist- 
ence of the copy guard signal S6. 

In the first embodiment, if both the SS anti-duplica- 
tion control signal S5 and copy guard signal S6 are de- 
tected as shown in Fig. 7, or if both the SS anti-duplica- 
tion control signal S5 and copy guard signal S6 are not 
detected, the output control signal generation section 1 7 
generates a control signal S7 which functions to output 
the playback video signal S4, and supplies it to the out- 
put control section 14. 

If only any one of the anti-duplication control signal 
S5and copy guard signal S6 is detected, the output con- 
trol signal generation section 1 7 generates a control sig- 
nal S7 for inhibiting output of the playback video signal 
S4, and supplies it to the output control section 14. 

Because of the reason described herein under, out- 
put of the playback video signal S4 can be controlled 
dependently on existence of the anti-duplication control 
signal S5 and copy guard signal S6 as described herein 
above, 

In detail, in the first embodiment, a pair of two anti- 
duplication control signals of the SS anti-duplication 
control signal S5 and copy guard signal S6 is added on 
the video signal recorded in the disk 100. Therefore, 
both the SS anti-duplication control signal S5 and copy 



guard signal S6 are added on the video signal as long 
as the video signal is a video signal duplicated legally. 

However, as described herein above, in the case of 
the anti-duplication control signal added in the vertical 
5 retrace line erasing period like the copy guard signal S6 
in the first embodiment, the anti-duplication control sig- 
nal is easily removed because the addition position 
where the copy guard signal S6 is added in the video 
signal is apparent. Moreover, even if all the signals in 

io the vertical retrace line erasing period are replaced en- 
tirely, the video signal in the effective picture interval for 
forming a picture is affected not severely. 

Hence, in the case that a recording device which 
performs duplication prevention control dependently on 

15 the copy guard signal S6 and can not perform duplica- 
tion prevention control dependently on the SS anti-du- 
plication control signal S5 is used, the video signal can 
be undesirably duplicated once at least the copy guard 
signal S6 is removed. 

20 Focusing on this point, when the output device 10 
of the first embodiment does not detect at least any one 
of a pair of SS anti-duplication control signal S5 and 
copy guard signal S6 added on the video signal, the out- 
put device 10 judges that the video signal, which is to 

25 be played back and outputted, is a video signal which 
was duplicated illegally, and controls the video signal so 
as not to be outputted as described herein above. 

In the first embodiment, if both the anti-duplication 
control signal S5 and copy guard signal S6 are not de- 

30 tected, the output control signal generation section 17 
generates a control signal S7 which functions to output 
the playback video signal S4 and supplies it to the output 
control section 1 4. Such contro! is performed because 
in some cases the SS anti-duplication contro! signal S5 

35 and copy guard signal S6 are not added originally on 
the video signal, for example, in the case of a picture 
taken by a user itself using a video camera or a picture 
for free duplication. 

If both the anti-duplication control signal S5 and 

40 copy guard signal S6 are not detected as described 
herein above, it is considered that an anti-duplication 
control signal is not added originally on the video signal 
recorded in the disk 100. Further it is considered that 
the SS anti-duplication control signal S5 is not removed 

45 for the purpose of illegal duplication because it is difficult 
to remove illegally the SS anti-duplication control signal 
S5 as described hereinafter Therefore in this case, the 
output device 10 of this embodiment controls so as to 
output the playback video signal S4. 

50 The output device 1 4 performs output control of the 
playback video signal S4 based on the control signal S7 
supplied from the output control signal generation sec- 
tion 17. The output control section 14 does not output 
the playback video signal S4 if the control signal S7 sup- 

55 piled from the output control signal generation section 
17 is a signal which indicates inhibition of output of the 
video signal, and on the other hand, outputs the play- 
back video signal S4 if the control signal S7 supplied 
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from the output control signal generation section 17 is 
a signal which indicates permission of output of the vid- 
eo signal. 

As described herein above, if the video signal re- 
corded in the disk 100 lacks at least any one of anti- 
duplication control signals added on the video signal out 
of two types of anLi-dup'ication control signals generated 
correlatively each other, the output device 10 of the first 
embodiment judges the video signal recorded in the disk 
1 00 to be a video signal duplicated illegally, and does 
not output the playback signal S4 played back from the 
disk 100. 

On the other hand, if both two types of anti-duplica- 
tion control signals S5 and S6 added on the video signal 
recorded in the disk 100 are detected, the output device 
1 0 judges the video signal to be a video signal duplicat- 
ed legally, and then outputs the playback video signal 
S4 played back from the disk 100. 

Hence, in the output device 1 0 of the first embodi- 
ment, if the video signal lacks at least any one of the SS 
anti-duplication control signal S5 and copy guard signal 
S6, then the playback video signal S4 played back from 
the disk 100 will not be outputted, it is possible not to 
use an illegally duplicated video signal. Therefore, ille- 
gal duplication of a video signal itself becomes mean- 
ingless, and illegal duplication itself of an information 
signal such as video signal is prevented effectively. 

In the first embodiment, one of two types of anti- 
duplication control signal is an SS anti-duplication con- 
trol signal S5 generated by spectral spread and is su- 
perimposed on the video signal in the same time region 
and frequency band. Hence, it is possible to remove in- 
tentionally the SS anti-duplication control signal S5 from 
the video signal recorded in the disk 100 as described 
hereinbefore. 

As described herein above, because the SS anti- 
duplication control signal S5 is difficult to be removed, 
by generating correlatively each other the SS anti-dupli- 
cation control signal S5 and another anti-duplication 
control signal and by adding both on the video signal, 
output control for playing back and outputting of the vid- 
eo signal are performed adequately dependently on ex- 
istence of two types of anti-duplication control signals. 

For generating the SS anti -duplication control sig- 
nal S5 to be superimposed on the video signal to be re- 
corded in the disk 100, generation start timing of a PN 
code string used for spectral spread is set with reference 
to the video sync signal as the reference signal. Hence, 
by using the video sync signal as the reference signal 
also for inversion spectral spread, the PN code string 
for inversion spread can be generated at the same tim- 
ing with respect to the video signal on which the SS anti- 
duplication control signal is superimposed. 

Hence, in the SS anti-duplication control signal de- 
tection section 15, because it is not necessary to per- 
form phase control, in which the PN code string for spec- 
trally spreading the anti-duplication control signal super- 
imposed on the video signal component S2 is detected 



using, for example, a sliding correlator, and the PN code 
string for inversion spread is generated at the same tim- 
ing, the anti-duplication control signal is extracted rap- 
idly by inversion spectral spread. 

5 As shown in Fig. 7, in the output device 10 of the 
first embodiment, because the SS anti-duplication con- 
troi signal S5 and copy guard signal S6 are generated 
correlatively each other, and both the SS anti-duplica- 
tion control signal S5 and copy guard signal S6 are al- 
io ways added on the video signal, in the case that only 
any one of anti-duplication control signals is detected, 
the video signal is not outputted. 

In consideration of duplication, even if both the SS 
anti-duplication control signal S5 and copy guard signal 

is S6 are detected and then the video signal is outputted, 
the video signal is prevented from being duplicated by 
performing duplication prevention control based on the 
anti-duplication control signal as long as at least any one 
of two types of anti-duplication control signal added on 

20 the video signal is detected. 

Hence, only when both the SS anti -duplication con- 
trol signal S5 and copy guard signal S6 are not detected 
as shown in Fig. 7, the video signal recorded in the re- 
cording medium 100 is allowed to be duplicated. 

25 Further as described hereinafter, when a recording 
medium, in this embodiment the disk 100 in which the 
video signal is recorded, is manufactured, in some cas- 
es, a recording medium on which a new SS anti-dupli- 
cation control signal generated correlatively with the 

30 copy guard signal such as CGMS, which has been al- 
ready distributed popularly, is added is distributed later. 

In the case that at least the specific anti-duplication 
control signal which should be added on the video sig- 
nal, the copy guard signal S6 called CGMS in this first 

35 embodiment, is detected, or in the case that both the 
copy guard signal S6 and SS anti -duplication control 
signal S5 are not detected, the playback video signal is 
controlled so as to be outputted. 

40 [Second embodiment] 

Next, the second embodiment of the video signal 
output device in accordance with the present invention 
is described. 

45 in the output device 10 of the first embodiment de- 
scribed herein above, if only any one of the SS anti-du- 
plication control signal S5 and copy guard signal S6 is 
detected, then the video signal to be outputted is judged 
to be a video signal which was duplicated illegally, and 

50 the playback video signal S4 played back from the disk 
100 is not allowed to be outputted. Thereby, for exam- 
ple, it is prevented that the video signal which was du- 
plicated illegally by removing intentionally the copy 
guard signal S6 is used. 

55 Hence, even if the duplication inhibited video signal 
is duplicated, the video signal is not used, therefore as 
the result, illegal duplication of the video signal is pre- 
vented. 
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However, in the case of the output device 10 of the 
first embodiment, if the video signal recorded in the disk 
100 is not outputted because, for example, the copy 
guard signal S6 added on the video signal is removed 
intentionally and the video signal is an illegally duplicat- 
ed video signal, no image is displayed on, for example, 
a monitor receiver which receives supply of the video 
signal from the output device 10. 

In such case, a user can not identify whether an im- 
age is not displayed due to a problem of the disk 1 00 or 
an image is not displayed due to a problem of the output 
device 10 or monitor. 

To identify the cause, the output device 20 of the 
second embodiment judges the played back video sig- 
nal to be a signal illegally duplicated if, for example, only 
the SS anti-duplication control signal S5 is detected out 
of two types of anti-duplication control signal of the SS 
anti-duplication control signal S5 and copy guard signal 
S6 added on the video signal like the output device 10 
of the first embodiment, and the output device 20 out- 
puts a notice message instead of the video signal. 

The user who wants to use the illegally duplicated 
video signal receives a notice for indicating that the vid- 
eo signal which the user wants to use is an illegally du- 
plicated video signal. 

Fig. 8 is a block diagram for illustrating an output 
device 30 of the second embodiment. As shown in Fig. 
8, the output device 30 of the second embodiment is 
provided with a read out section 1 1 , decoding section 
1 2, D/A conversion circuit 1 3, output control section 14, 
SS anti-duplication control signal detection section 15, 
copy guard signal detection section 16, output control 
signal generation section 17, notice message genera- 
tion section 18, and switch circuit 19. 

Components other than the notice message gener- 
ation section 18 and switch circuit 19 is the same com- 
ponents as the components used in the output device 
10 of the above-mentioned first embodiment, however, 
the output control signal generation section 17 is differ- 
ent from the output control signal generation section 17 
of the first embodiment in that the output control signal 
generation section 17 of the second embodiment gen- 
erates control signals to be supplied also to the notice 
message generation section 18 and switch circuit 19. 

As the first embodiment described herein above, in 
the disk 100, the video signal on which the SS anti-du- 
plication control signal S5 and copy guard signal S6 
generated correlatively each other when the video sig- 
nal on which no anti-duplication control signal is added 
is recorded in the disk 1 00. 

The notice message generation section 18 gener- 
ates and outputs a display message for noticing a user 
that the video signal recorded in the disk 100 is an ille- 
gally duplicated video signal correspondingly to the con- 
trol signal S8 supplied from the output control signal 
generation section 17. In the second embodiment, the 
notice message generation section 18 uses so-called 
OSD (on screen display), and generates a notice mes- 



sage of 1 screen and outputs it. 

The switch circuit 19 switches to output a signal 
from the output control section 1 4 or to output a signal 
from the notice message generation section 18 corre- 
5 spondingly to the control signal S9 supplied from the 
output control signal generation section 17. 

The ouipui controi signai generation section 17 of 
the output device 20 receives supply of an output signal 
from the SS anti-duplication control signal detection 

io section 15 and copy guard signal detection section 16, 
and then judges whether the video signal component 
S2 contains the SS anti-duplication control signal S5 
and copy guard signal S6 therein, and correspondingly 
to the judgement result, generates and outputs control 

is signals S7, S8, and S9 to be supplied to the output con- 
trol section 14, notice message generation section 18, 
and switch circuit 1 9 respectively. 

In detail, like the output control signal generation 
section 17 of the above-mentioned first embodiment, 

20 the output control signal generation section 17 of the 
second embodiment judges the video signal recorded 
in the disk 100 to be a legally recorded video signal if 
the output control signal generation section 17 judges 
the video signal component S2 to be a video signal com- 

25 ponent which contains both the SS anti-duplication con- 
trol signal S5 and copy guard signal S6 or judges the 
video signal component S2 to be a video signal compo- 
nent which does not contain both the SS anti-duplication 
control signal S5 and copy guard signal S6. 

30 in this case, the output control signal generation 
section 17 generates a control signal S7 for controlling 
the output control section 14 to output a playback video 
signal S4, and generates and outputs a control signal 
S9 for switching the switch circuit 1 9 to output the signal 

35 supplied from the output control section 14. 

The output control signal generation section 17 
judges the video signal recorded in the disk 100 to be 
an illegally duplicated video signal if the SS anti-dupli- 
cation control signal S5 or copy guard signal 36 is 

40 missed. In this case, the output control signal generation 
section 17 generates a control signal S8 for controlling 
the notice message generation section 18 to generate 
and output a notice message, and generates and out- 
puts a control signal S9 for switching the switch circuit 

45 1 9 to output the signal supplied from the notice message 
generation section 18. 

As described herein above, the output device 20 of 
the second embodiment outputs the playback video sig- 
nal S4 if the video signal recorded in the disk 100 con- 

50 tains both the SS anti-duplication control signal S5 and 
copy guard signal S6 or does not contain both the SS 
anti-duplication control signal S5 and copy guard signal 
S6. On the other hand, the output device 20 outputs a 
notice message instead of the playback video signal S4 

55 if any one of the SS anti-duplication control signal S5 
and copy guard signal S6 is missed. 

As the notice message, various messages which 
notice a user that the video signal wanted to be played 
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back is an illegally duplicated video signal, for example, 
"this video signal is an illegally duplicated video signal, 
and can not be played back normally" may be used. 

Thereby, for example, a video signal which was du- 
plicated illegally by removing the copy guard signal S6 s 
is controlled so as not to be outputted and, in the case 
that the playback video signal is not outputted, a notice 
message is displayed so that a user receives a notice 
which indicates that the video signal recorded in the disk 
is an illegally duplicated video signal. 10 

In this case, the user can take an action such as 
complain to the supplier who supplied the illegally dupli- 
cated video signal, and thus illegal duplication of the vid- 
eo signal can be prevented effectively from being dupli- 
cated, is 

In the second embodiment, the case that the notice 
message of 1 screen formed using OSD is displayed is 
described, however, the present invention is by no 
means limited to the case. 

For example, a notice message may be displayed 20 
with the playback video signal using superimposition. In 
this case, a notice message displayed by way of super- 
imposition may cover the more than half portion of the 
image played back from the playback video signal S4 in 
order to prevent the played back image from being used. 25 
In this case, a notice message notices a user that the 
played back video signal is an illegally duplicated video 
signal, and also the user can recognize that the video 
signal output device or monitor receiver is not in failure. 

Alternatively, a notice for indicating that the video 30 
signal wanted to be played back is an illegally duplicated 
video signal may be outputted by way of voice message 
instead of a display notice message. In this case, the 
playback video signal may not be outputted in order to 
prevent the video signal from being used. 35 

Further alternatively, in the case that the video sig- 
nal to be outputted is an illegally duplicated video signal, 
the playback video signal may be subjected to so-called 
scrambling in order to prevent a normal image from be- 
ing played back, or scrambling on the playback video 40 
signal may be combined with a notice message by way 
of superimposition. A method in which a notice message 
by way of superimposition and the image of the playback 
video signal S4 are outputted and thereafter displaying 
of the image is discontinued may be used. 45 

Yet alternatively, voice may be mute. In this case, it 
is possible to notice a user that the video signal wanted 
to be played back and outputted is an illegally duplicated 
video signal clearly by combining the mute voice and a 
notice message display as described herein above. so 

Also in the output device 30 of the second embod- 
iment, like the output device 1 0 of the above-mentioned 
first embodiment, in the case that duplication is consid- 
ered, as long as at least any one of two anti-duplication 
control signals added on the video signal is detected, ss 
even if both the SS anti-duplication control signal S5 and 
copy guard signal S6 are detected and the video signal 
is outputted, the video signal is protected from being du- 



plication by performing duplication prevention control 
based on the anti-duplication control signal. 

Therefore, as shown in Fig. 7, only when both the 
SS anti-duplication control signal S5 and copy guard 
signal S6 are not detected, the video signal recorded in 
the recording medium 100 is outputted and duplicated. 

[Third embodiment] 

In the first and second embodiments described 
hereinbefore, the video signal on which the SS anti-du- 
plication control signal S5 and copy guard signal S6 
generated correlatively each other have been added is 
recorded originally in the disk 1 00. Therefore in the case 
that any one of the SS anti-duplication control signal S5 
or the copy guard signal S6 which should be added on 
the video signal recorded in the disk 100 is missed, the 
video signal is judged to be a video signal from which 
the SS anti-duplication control signal S5 or copy guard 
signal S6 was removed for the purpose of illegal dupli- 
cation of the video signal. 

However, devices and video tapes which output the 
video signal having, for example, the copy guard signal 
called as CGMS and micro-vision have been already 
distributed popularly In such case that the video signal 
contains already the copy guard signal, output control 
and duplication control should be performed based on 
this copy guard signal. 

However, in the case of the above-mentioned first 
and second output devices 10 and 30, as shown in Fig. 
7, if the video signal does not contain any one of the SS 
anti-duplication control signal S5 and copy guard signal 
S6, the playback video signal is controlled so as not to 
be outputted. 

In the output device of the third embodiment, if a 
specific anti-duplication control signal which should be 
added on the video signal, namely copy guard signal 
such as CGMS, is detected, then the playback video sig- 
nal is controlled so as to be outputted. 

Further in the case that the video signal on which 
the copy guard signal is added is transmitted or record- 
ed, for example, the SS anti-duplication control signal is 
generated based on this copy guard signal, and the SS 
anti-duplication control signal is added on the video sig- 
nal, thereby, the video signal transmitted or recorded on 
a recording medium is prevented from being duplicated 
illegally. 

The case that the SS anti-duplication control signal 
is added additionally on the video signal based on the 
copy guard signal added already on the video signal 
when the video signal is transmitted or duplicated is de- 
scribed herein under. 

Fig. 9 is a block diagram for illustrating a video sig- 
nal recording playback system (referred to simply as re- 
cording playback system hereinafter) for generating the 
SS anti-duplication control signal, adding it on the video 
signal, and recording the added video signal in a record- 
ing medium based on the copy guard signal added al- 



10 



19 



EP 0 855 837 A2 



20 



ready on the video signal as described herein above. In 
this third embodiment, the recording playback system 
40 corresponds to, for example, a DVD device. 

The recording playback system 40 is provided with 
a read out section 41 , addition circuit 42, copy guard 
signal detection section 43, SS anti -duplication control 
signal generation section 44, duplication control section 
45, and write section 46 as shown in Fig. 9. 

In the third embodiment, the video signal on which 
only the copy guard signal called as CGMS is added in 
the disk 300. In the third embodiment, the copy guard 
signal added on the video signal is an information for 
indicating generation restriction of duplication, for exam- 
ple, an information for indicating duplication permission 
of only one generation. 

In the third embodiment, the read out section 41 
performs decoding processing and D/A conversion 
processing on the digital video signal component S11 
read out from the disk 300, and outputs an analog video 
signal component S1 2. The analog video signal compo- 
nent is supplied to the addition circuit 42 and copy guard 
signal detection section 43. 

The copy guard signal detection section 43 detects 
the copy guard signal S1 3 added on the 20-th horizontal 
interval of the vertical retrace line erasing period of the 
analog video signal component S12, and supplies it to 
the SS anti-duplication control signal generation section 

44 and duplication control section 45. 

As described herein above, in the third embodi- 
ment, the copy guard signal S1 3 is a duplication gener- 
ation restriction information for permitting only the first 
generation duplication. Hence, the SS anti-duplication 
control signal generation section 44 generates the SS 
anti-duplication control signal S14 which indicates du- 
plication inhibition based on the copy guard signal S1 3, 
and supplies it to the addition circuit 42. 

The addition circuit 42 superimposes the SS anti- 
duplication control signal S1 4 on the analog video signal 
component S12. The analog video signal on which the 
SS anti-duplication control signal S14 is superimposed 
is supplied to the write section 46. 

In the third embodiment, because the copy guard 
signal S13 is the information for permitting only the first 
generation duplication, the duplication control section 

45 generates a control signal CTL for permitting dupli- 
cation, and supplies it to the write section 46. If the copy 
guard signal S1 3 is a copy guard signal for indicating 
duplication inhibition, the duplication control section 45 
generates a control signal CTL for inhibiting duplication, 
and supplies it to the write section 46. 

The write section 46 performs A/D conversion 
processing and coding processing on the analog video 
signal supplied from the addition circuit 42 to generate 
a digital video signal component S1 5 to be written in the 
disk 100, and writes it in the disk 100. 

If the control signal CTL is a signal for inhibiting du- 
plication, the write section 46 does not write the video 
signal in the disk 100. 



Because the copy guard signal S1 3 is a copy guard 
signal for permitting only the first generation duplication, 
therefore in the recording playback system 40 of the 
third embodiment, the copy guard signal added on the 
5 video signal supplied from the addition circuit 42 is 
changed from the information for permitting the first gen- 
eration duplication io the information for inhibiting dupli- 
cation. 

As described herein above, in the recording play- 
io back system 40 of the third embodiment, the SS anti- 
duplication control signal S1 4 is generated based on the 
copy guard signal S1 3 added already on the video sig- 
nal, and the SS anti-duplication control signal is super- 
imposed on the video signal to be recorded in the disk 
is 100. Therefore, the video signal in the disk 100 on which 
both the copy guard signal and SS anti-duplication con- 
trol signal generated correlative ly each other are added 
is recorded in the disk 100. 

As described herein above, the video signal record- 
20 ed in the disk 100 together with the copy guard signal 
and SS anti-duplication control signal generated correl- 
atively with the copy guard signal added on the video 
signal is played back and outputted using the output de- 
vice 1 0 or 30 of the above-mentioned first or second em- 
25 bodiment. 

Herein under, the case in which the video signal is 
played back from the disk 100 in which the video signal 
is recorded by mans of the recording playback system 
40 and is outputted using the output device 10 or 30 
30 shown in Fig. 2 or Fig. 8 is described. 

In the case of the third embodiment, the SS anti- 
duplication control signal S14 is generated later based 
on the copy guard signal added already on the video 
signal and superimposed on the video signal. Hence, if 
35 the SS anti-duplication control signal S14 is not added 
on the video signal and as long as the copy guard signal 
S13 is added on the video signal, this video signal is 
judged to be a video signal duplicated legally. 

In other words, the disk 300 shown in Fig. 9 in which 
40 the video signal having the copy guard signal added 
thereon is recorded is a disk in which the video signal is 
duplicated legally. Therefore, unlike the above-men- 
tioned first and second embodiments, the video signal 
recording playback system 40 does not control so that 
45 the video signal recorded in the disk 300 is not outputted 
merely because the SS anti-duplication control signal is 
not added. 

Hence, in the third embodiment, in the case that the 
disk 1 00 in which the video signal is recorded or the disk 

so 300 in which the video signal having the copy guard sig- 
nal S1 3 added thereon is played back using the record- 
ing playback system 40, control in the output control sig- 
nal generation section 17 of the above-mentioned out- 
put device 10 or 30 is different. 

55 Fig. 10 is a diagram for describing control of the out- 
put control signal generation section 17 of the output 
device 10 or 30 in the case that the SS anti-duplication 
control signal is generated based on the copy guard sig- 
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nal, the SS anti-duplication control signal is additionally 
added on the video signal, and the video signal is played 
back and outputted when the copy guard signal is al- 
ready added on the video signal. 

In the third embodiment, the output control signal 5 
generation section 1 7 of the output device 1 0 or 30 judg- 
es the video signal to be a legally di ipHcated video signal 
when at least the copy guard signal S13 is detected as 
shown in Fig. 10, and supplies a control signal S7 for 
controlling the output control section 1 4 so as to output 10 
the played back video signal. 

Further, in the case that both the copy guard signal 
S13 and SS anti-duplication control signal S14 are not 
detected, the output control signal generation section 1 7 
judges the video signal to be a video signal having orig- is 
inally no anti-duplication control signal and a video sig- 
nal of free duplication, and generates a control signal 
S7 for controlling so that the video signal is outputted 
and supplies the control signal S7 to the output control 
section 14. 20 

Then, if the copy guard signal S1 3 which should be 
added on the video signal is not detected and the SS 
anti-duplication control signal S14 is detected, the out- 
put control signal generation section 1 7 judges the video 
signal to be a video signal from which the copy guard 2s 
signal S1 3 is removed for the purpose of illegal duplica- 
tion of the video signal, and the video signal is not out- 
putted. 

As described herein above, only for the case that 
the copy guard signal S13 which should be added on 30 
the video signal is not detected and the SS anti-dupli- 
cation control signal S14 generated based on the copy 
guard signal S1 3 is detected, the video signal is not out- 
putted. 

By controlling as described herein above, in the 35 
case of the disk 300 in which the video signal having 
only copy guard signal S1 3 added thereon and also in 
the case of the disk 1 00 in which the video signal having 
the copy guard signal S1 3 and the SS anti-duplication 
control signal S14 generated based on the copy guard 40 
signal S13 added thereon is recorded, only the video 
signal duplicated legally is outputted as described here- 
in above. 

Further as described herein above, in the case that 
the copy guard signal added already on the video signal 45 
is an information for indicating generation restriction du- 
plication, the SS anti-duplication control signal is gen- 
erated based on this copy guard signal, it is added on 
the video signal in addition to the copy guard signal, 
thereby, illegal duplication after legal duplication can be so 
prevented effectively. 

Like the output devices 10 and 30 of the above- 
mentioned first and second embodiments, in the third 
embodiment, in the case that duplication is considered, 
as long as at least any one of two anti -duplication control ss 
signals added on the video signal is detected, by per- 
forming duplication prevention control based on the anti- 
duplication control signal, both the SS anti-duplication 
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control signal S5 and copy guard signal S6 are detected, 
and the video signal is prevented from being duplicated 
even in the case that the video signal is outputted. 

In the third embodiment, the case that the copy 
guard signal detection section 43 detects the copy guard 
signal called as CGMS is described, however, the 
present Invention is by no means limited to the case, 
alternative case, that a plurality of anti-duplication con- 
trol signals such as CGMS and macro-vision is detect- 
ed, output control is performed based on the detected 
anti-duplication control signal, and the SS anti-duplica- 
tion control signal S14 is generated based on the de- 
tected anti-duplication control signal, may be used. 

[Fourth embodiment] 

Next, a recording device 50 which functions as a 
information signal duplication prevention device in ac- 
cordance with the present invention is described. 

Fig. 11 is a block diagram for illustrating the record- 
ing device 50 of the fourth embodiment. In the fourth 
embodiment, the recording device 50 corresponds to a 
recording system of a DVD device. 

The recording device 50 is provided with an A/D 
conversion circuit 31 , coding section 32, first anti-dupli- 
cation control signal detection section 33, second anti- 
duplication control signal detection section 34, write 
section 35, output control signal generation section 36, 
duplication control section 37, display message gener- 
ation section 38, and LCD (liquid crystal display) 39 as 
shown in Fig. 11. A disk 200 is a DVD in which the video 
signal is written by the recording device 50. 

The recording device 50 receives supply of an an- 
alog video signal outputted from the output device 10 or 
20 described in the above-mentioned first, second, or 
third embodiment. The A/D conversion circuit 31 con- 
verts the supplied analog video signal to a digital video 
signal S21 , and the digital video signal S21 is supplied 
to the coding section 32, first anti-duplication control sig- 
nal detection section 33, and second anti-duplication 
control signal detection section 34. 

Upon receiving supply of the digital video signal 
S21 , the coding section 22 performs coding processing 
such as removal of the video sync signal and data com- 
pression of the digital video signal to generates a digital 
video signal S22 for recording to be supplied to the disk 
200, and supplies it to the write section 35. 

The first anti-duplication control signal detection 
section 33 has the same function as the SS anti-dupli- 
cation control signal detection section 15 of the above- 
mentioned output devices 10 and 30. In the fourth em- 
bodiment, the first anti-duplication control signal detec- 
tion section 33 detects the SS anti-duplication control 
signal S23that is an anti-duplication control signal spec- 
trally spread and superimposed on the video signal S21 , 
and supplies it to the output control signal generation 
section 36. 

The second anti-duplication control signal detection 
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section 34 has the same function as the copy guard sig- 
nal detection section 16 of the above-mentioned output 
devices 10 and 30. In the fourth embodiment, the sec- 
ond anti-duplication control signal detection section 34 
detects the copy guard signal S24 that is the anti-dupli- s 
cation control signal superimposed on the 20-th horizon- 
tal interval of the vertical retrace line erasing period, and 
supplies it to the output control signal generation section 
36. 

If both the SS anti-duplication control signal S23 10 
and copy guard signal S24 are detected, the output con r 
trol signal generation section 36 supplies the signal hav- 
ing the stricter duplication information for duplication 
prevention control out of two signals to the duplication 
control section 37. If the SS anti-duplication control sig- 15 
nal S23 and copy guard signal S24 have the same con- 
tent, any one of signals is supplied to the duplication 
control section 37. 

In the fourth embodiment, if both the SS anti-dupli- 
cation control signal S23 and copy guard signal S24 are 20 
not detected, the output control signal generation sec- 
tion 36 judges the video signal supplied to the recording 
device 30 to be a video signal of free duplication, and 
supplies a signal for indicating duplication permission to 
the duplication control section 37. 25 

If only any one of the SS anti-duplication control sig- 
nal S23 and copy guard signal S24 is detected, the out- 
put control signal generation section 36 supplies the de- 
tected SS anti-duplication control signal 23 or copy 
guard signal S24 to the duplication control section 37. 30 

As described herein above, if only the SS anti-du- 
plication control signal S23 is detected out of two anti- 
duplication control signals which should be added on the 
video signal, the supplied video signal is judged to be 
an illegally duplicated video signal. Then, if only the SS 35 
anti-duplication control signal S23 is detected out of two 
types of anti-duplication control signals as described 
herein above, the output control signal generation sec- 
tion 36 controls the display message generation section 
38 so as to output a notice message. 40 

The display message generation section 38 gener- 
ates a notice message based on the control signal sup- 
plied from the output control signal generation section 
36, and supplies it to the LCD 39. As the result, for ex- 
ample, a notice message such as "NO recording", "NO 45 
duplication", or "this is a video signal duplicated illegally" 
is displayed on the LCD 39. Hence, a user can recognize 
that the video signal wanted to be recorded is an illegally 
duplicated video signal. 

Further in this case, the anti-duplication control sig- so 
nal detected in the first anti-duplication control signal de- 
jection section 33 or second anti-duplication control sig- 
nal detection section 34 is not supplied to the duplication 
control section 37, but a generated control signal for in- 
hibiting duplication may be supplied to the duplication 55 
control section 37 as the anti-duplication control signal 
S25. 

On the other hand, the duplication control section 



37 which receives supply of the anti-duplication control 
signal from the output control signal generation section 
36 decodes the anti -duplication control signal and judg- 
es whether the video signal supplied to the recording 
device 50 is a video signal of duplication inhibition or 
duplication permission. Then, the duplication control 
section 37 generates a write control signal S16 based 
on the judgement result, and supplies it to the write sec- 
tion 35, hence, the duplication prevention control such 
as permission or inhibition of writing of the video signal 
S22 is performed. 

If the write control signal S26 is a signal for permit- 
ting writing, the write section 35 writes the video signal 
S22 in the disk 200, and if the write control signal S26 
is a signal for inhibiting writing, the write section 35 does 
not write the video signal S22. 

As described herein above, if both the SS anti-du- 
plication control signal S23 and copy guard signal S24 
are not detected from the digital video signal S21, and 
if both the SS anti-duplication control signal S23 and 
copy guard signal S24*are detected, for example, in the 
case of a generation restriction information for permit- 
ting only the first generation duplication of the video sig- 
nal, the duplication of the video signal is permitted, and 
the digital video signal S12 supplied to the write section 
29 is written in the disk 200. 

In other words, if at least any one of the SS anti- 
duplication control signal 23 and copy guard signal S24 
is detected, the recording device 50 performs duplica- 
tion prevention control based on the detected anti-du- 
plication control signal as shown in Fig. 10. 

Further like the recording playback system 40 of the 
above-mentioned third embodiment, in the case that the 
copy guard signal is added already on the video signal, 
alternative method in which the SS anti-duplication con- 
trol signal is generated based on this copy guard signal, 
the SS anti-duplication control signal is superimposed 
on the video signal in addition to the copy guard signal 
added already, and then the video signal is recorded 
may be used. 

In such case, like the recording playback system of 
the above-mentioned third embodiment, in the case that 
the copy guard signal is an information for indicating 
generation restriction duplication, illegal duplication af- 
ter legal duplication is also prevented effectively. 

By using the output device 10 of the above-men- 
tioned first embodiment or the output device 30 of the 
second embodiment as a playback system and by using 
a recording playback device or DVD device having the 
recording device 50 of the fourth embodiment as a re- 
cording system, in the case that the video signal is re- 
corded in the disk 200 using this DVD device, a pair of 
the copy guard signal and SS anti-duplication control 
signal generated correlatively is added on the video sig- 
nal to be recorded in the disk 200 without exception. 

When the video signal recorded in the disk 200 is 
played back using this DVD device, because two types 
of anti-duplication control signals are detected, the vid- 
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eo signal is played back normally. 

However, in the case that the video signal recorded 
in the disk 200 is duplicated illegally by removing the 
copy guard signal S14 using another recording device, 
it is possible that the video signal is not played back nor- s 
mally using this DVD device. 

In other words, because the copy guard signai 
which should be added on the video signal is not detect- 
ed, this DVD device judges the video signal wanted to 
be played back to be an illegally duplicated video signal, 10 
and does not play back the video signal. 

This DVD device performs duplication prevention 
control properly based on the detected anti-duplication 
control signal, therefore, this DVD device does not du- 
plicate illegally the video signal. is 

In the above-mentioned first, second, third, and 
fourth embodiments, the case that the SS anti-duplica- 
tion control signai that is a spectrally spread anti-dupli- 
cation control signal and the copy guard signal that is a 
anti-duplication control signal so-called CGMS are su- 20 
perimposed on the video signal as the anti-duplication 
control signal is described, however, the present inven- 
tion is by. no means limited to the case. 

For example, a method that is a duplication preven- 
tion control method utilizing the difference in AGC sys- 25 
tern or difference in APC characteristics, and a method 
in which duplication prevention control method so-called 
macro-vision is used as a pair and these two types of 
anti-duplication control signals are used, may be used. 

In the case of DVD (digital video disk), CD (compact 30 
disk), and MD (small-sized magneto-optic disk called as 
mini-disk), the anti-duplication control signal may be re- 
corded in TOC (Table Of Content) on the innermost or 
outermost area of a disk or in the track area called as 
directory, or may be insertion -recorded on the separate 35 
recording area on the track where video data and audio 
data are recorded. 

As described herein above, the anti-duplication 
control signal recorded in TOC or directory may be used 
in the form of a pair with the SS anti-duplication control 40 
signal, so-called CGMS, or so-called macro-vision, or 
the anti-duplication control signal insertion-recorded on 
the separate area on the track where video data and 
audio data are recorded may be used in the form of a 
pair with the SS anti-duplication control signal. Other 45 
various anti-duplication control signals may be used. 

The anti-duplication control signal added on the vid- 
eo signal is not limited to two types, but a plurality of 
types of anti-duplication control signals generated cor- 
relatively each other may be added on the video signal, so 

In the above-mentioned first, second, and third em- 
bodiments, the case that the information signal on which 
the anti-duplication control signal is added or is to be 
added is the video signal for the purpose of description, 
however, the present invention is by no means limited ss 
to the video signal. For example, audio signals or digital 
data may be the information signal on which a plurality 
of anti-duplication control signals generated corrective- 



ly is to be added. 

in the above-mentioned first, second, and third em- 
bodiments, the output devices 10 and 20 and recording 
device 30 are described to be all DVD devices for the 
purpose of description, however, such devices are not 
limited to the DVD device. For example, the present in- 
vention can be applied to playback devices and record- 
ing devices which use VTR and digital VTR, video disk, 
video CD, mini-disk called as small-sized magneto-optic 
disk, and magnetic disk. In other words, the present in- 
vention can be applied to both analog apparatus such 
as analog VTR and also to digital apparatus such as 
DVD device. 

The present invention can be applied to television 
receivers for receiving various television broadcast such 
as television broadcast, digital television broadcast, and 
cable television broadcast, reception devices for receiv- 
ing various television broadcast and supplying the video 
signal to monitor receivers, and also to information ap- 
paratus such as personal computers for performing so- 
called personal computer communication. 

As described herein above, by applying the present 
invention to television receivers, reception devices, and 
information apparatus, wide spread illegal duplication of 
information signals through broadcasting and commu- 
nication network is also prevented. 

In the above-mentioned first and second embodi- 
ments, if at least any one of two types of anti-duplication 
control signals is not detected, the video signal served 
as the information signal is not outputted or a notice 
message is outputted. Further in the third embodiment, 
if only the specific anti-duplication control signal which 
is added on the video signal without exception is not de- 
tected, the video signal is not outputted. However, the 
present invention is by no means limited to these cases. 

For example, a method, in which if the SS anti-du- 
plication control signal which should be added as the 
anti-duplication control signal is not detected, output of 
the playback video signal is inhibited, and if the SS anti- 
duplication control signal is detected but the copy guard 
signal is not detected, a notice message is outputted, 
may be used, and similarly, output control and duplica- 
tion control may be changed dependently on the detect- 
ed anti-duplication control signal or the anti-duplication . 
control signal which is not detected. 

When a recording medium such as disk on which 
information signals such as video signals, audio signals, 
and digital data are recorded is manufactured, a disk in 
which information signals having a plurality of types of 
anti-duplication control signals added thereon may be 
manufactured by adding a plurality of types of anti-du- 
plication control signals generated correlatively each 
other. 

As described hereinbefore, according to the infor- 
mation signal output method, information signal dupli- 
cation prevention method, information signal duplication 
prevention device, and information signal recording me- 
dium in accordance with the present invention, a plural- 



14 



# 

27 EP 0 855 

ity of anti-duplication control signals generated correc- 
tively each other is added on the information signal. 

Thereby, in the case that the specific anti-duplica- 
tion control signal out of a plurality of anti-duplication 
control signals which should be added on the informa- 5 
tion signal is missed, or in the case that different types 
of anti-duplication control signals formed originally with 
correlative generation are added on the information sig- 
nal and at least any one of them is missed, this informa- 
tion signal is judged to be an illegally duplicated infor- to 
mation signal, and output control such as inhibition of 
the illegally duplicated information signal is performed. 

Further, in the case that the information signal is an 
illegally duplicated information signal, a notice message 
is outputted, and the message notices a user that the *s 
information signal wanted to be outputted is an illegally 
duplicated information signal. 

Thereby, the user can recognize that the informa- 
tion signal is an illegally duplicated information signal if 
the information signal is in fact an illegally duplicated 20 
information signal, and the user can complain against 
the supplier who supplied the illegally duplicated infor- 
mation signal. Thus, it is easy to expose suppliers who 
duplicate illegally information signals, and illegal dupli- 
cation of the information signal is prevented effectively. 2s 



Claims 

1 . An information signal output control method, where- 30 
in a plurality of anti-duplication control signals of dif- 
ferent types generated correlative^ each other add- 
ed on said information signal are detected, and out- 
put control of said information signal is performed 
depending on the detection condition of said plural- 3$ 
ity of anti-duplication control signals of different 
types. 

2. An information signal output control method as 
claimed in claim 1 , wherein notice is output if a spe- 40 
cific anti-duplication control signal out of said plu- 
rality of anti-duplication control signals of different 
types generated correlatively each other added on 
said information signal is missed and playback out- 
put of said information signal is not output. 45 

3. An information signal output control method as 
claimed in claim 1 or 2, wherein one of said plurality 
of anti-duplication control signals of different types 
generated correlatively each other is a spectrally so 
spread anti-duplication control signal superim- 
posed on" said information signal. 
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thereto. 

5. An information signal duplication prevention meth- 
od as claimed in claim 4, wherein one of said plu- 
rality of anti-duplication control signals of different 
types generated correlatively each other is a spec- 
iraiiy spread anti-duplication control signal super- 
imposed on said information signal. 

6. An information signal duplication prevention meth- 
od as claimed in claim 4 or 5, when said plurality of 
anti-duplication control signals of different types 
added to said information signal is detected, at least 
any one of said plurality of anti-duplication control 
signals of different types added on said information 
signal is missed, a notice information is output. 

7. An information signal output device comprising: 

anti-duplication control signal detection means 
for detecting a plurality of anti-duplication con- 
trol signals of different types generated correl- 
atively each other added on the information sig- 
nal, and 

control means for performing output control of 
said information signal depending on the detec- 
tion condition of said plurality of anti-duplication 
control signals of different types in said anti-du- 
plication control signal detection means. 

8. An information signal output device as claimed in 
claim 7, wherein said information signal output de- 
vice is provided with a notice information generation 
means, and, if a detection result of said anti-dupli- 
cation control signal detection means indicates that 
a specific anti-duplication control signal out of said 
plurality of anti-duplication control signals of differ- 
ent types is missed and playback output of said in- 
formation signal is controlled so as not to be output 
in compliance with control performed by means of 
said control means, a notice information generated 
by means of said notice information generation 
means is output. 

9. An information signal output device as claimed in 
claim 7 or 8, wherein one of said plurality of anti- 
duplication control signals of different types gener- 
ated correlatively each other is a spectrally spread 
anti-duplication control signal added on said infor- 
mation signal. 

10. An information signal recording device comprising: 



4. An information signal duplication prevention meth- 
od, wherein, when an information signal is duplicat- ss 
ed, said information signal is duplicated with a plu- 
rality of anti-duplication control signals of different 
types generated correlatively each other added 



first anti-duplication control signal generation 
means for generating an anti-duplication con- 
trol signal, 

second anti-duplication control signal genera- 
tion means for generating one or more anti-du- 
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plication control signals of different types cor- 
relatively generated with the first anti-duplica- 
tion control signal generated by said first anti- 
duplication control signal generation means, 
and 5 
recording means for recording an information 
signai on which said first anti-duplication con- 
trol signal generated by said first anti-duplica- 
tion control signal generation means and the 
second anti-duplication control signal generat- 10 
ed by said second anti-duplication control sig- 
nal are added in a recording medium. 

11. An information signal recording device as claimed 

in claim 10, wherein said information signal record- ?5 
ing device is provided with; 

anti-duplication control signal detection means 
for detecting the plurality of anti-duplication 
control signals of different types added on an 20 
information signal, and 

recording control means for performing record- 
ing control of said information signal based on 
said anti-duplication control signal detected by 
said anti-duplication control signal detection 25 
means. 

12. An information signal recording device as claimed 
in claim 11, wherein said information signal record- 
ing device is provided with a notice information gen- 30 
eration means, and if a detection result of said anti- 
duplication control signal detection means indicates 
that a specific anti-duplication control signal out of 
said plurality of anti-duplication control signals of 
different types is missed and said information signal 35 
is not output, a notice information generated by 
means of said notice information generation means 

is output. 

13. An information signal recording device as claimed 40 
in any one of claims 10 to 12, wherein one of the 
plurality of anti-duplication control signals is added 

on said information signal recorded in said record- 
ing medium by said recording means is a spectrally 
spread anti-duplication control signal. 4$ 

14. An information signal recording medium in which an 
information signal containing a plurality of anti-du- 
plication control signals of different types generated 
correctively each other added thereon is recorded, so 

15. An information signal recording medium as claimed 
in claim 14, wherein one of the plurality of anti-du- 
plication control signals added on said information 
signal recorded in said recording medium by said 55 
recording means is a spectrally spread anti-dupli- 
cation control signal. 
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